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Novel digital technologies are affording ways to su-
perimpose perceptual information (be it auditory, vis-
ual, haptic or olfactory) onto our reality, e.g. in retail 
environments. These technologies that aim to enhance 
reality are generally called Augmented Reality (AR) 
technologies. Today, the field of research focused on AR 
retail has evolved to mature enough state that an over-
view of the state-of-the-art, results and ways in which 
AR has been employed in research is needed. Therefore, 
in this study we conduct a systematic literature review 
of the academic corpus focused on AR retail. We report 
on how and where AR is employed in retail, what tech-
nological characteristics of AR are commonly analyzed 
as well as what potential psychological and behavioral 
outcomes AR is capable of evoking. Overall, AR is a 
technology with high potential for in-store and remote 
(online) shopping in terms of evoking both utilitarian 
and hedonic experiences.  
 
1. Introduction  
 
Augmented reality has been a prominent technology 
trend during the last ten years. While the increasing ma-
turity of the AR technology already lead to a distinct us-
age in industries such as gaming, for example Pokémon 
Go [e.g. 17, 29], and the educational context [e.g. 7, 50], 
prominent examples of its application in online retail are 
sparse. Traditional web-based online retail still has lim-
itations in terms of product presentation, inability to try 
products, information richness and multidimensional 
experientiality. For example, when assessing large fur-
niture and products with high economic values, consum-
ers often end up going to physical stores in order to ac-
quire a more multifaceted understanding of the product 
in order to minimize risk. The popularity of mobile de-
vices and the advent of immersive technology [47, 51] 
such as AR (augmented reality) are believed to provide 
new opportunities for increasing multimodality, rich-
ness of information and place independency of retail [19, 
26]. In a few XR (extended reality) related studies, VR 
(virtual reality) and AR are sometimes used inter-
changeably, however, whereas virtual reality refers to 
substituting the perceived reality [8, 20], AR refers to 
augmenting the perceived reality [11, 16]. Therefore, 
AR technologies sense multiple types of information 
from the surrounding of the user and use multimodal and 
multisense (haptics, vision, audio, olfactory etc.) tech-
nologies to augment the experience of reality [2, 14], be 
it in relation to adding cognitive, affective, or social af-
fordance. 
Currently, several international retail companies 
such as IKEA, Walmart and Amazon have developed 
their own AR applications to supplement the current re-
tail activities. In addition, a few “hyper” AR wearables 
facilitate consumers’ shopping experience via e.g. hands 
free, less response time and rich interaction. However, 
retailers and business practitioners do not seem to have 
full confidence in the future of augmented retail due to 
its unknown influence on business performance as well 
as consumer acceptance, and hence, there has been a 
growing research interest in these matters lately [e.g. 3, 
54]. As of yet, it is still unclear whether and how AR can 
provide inferior or superior consumer experience in re-
tail environments and specifically in E-Commerce, that 
is the activity of electronically buying and selling prod-
ucts [41, 49].  
To determine whether AR bears the potential of dif-
fusion in retail, a holistic view on the effects and adop-
tion mechanisms in the extant academic corpus is 
needed. Hence, the purpose of this paper is to synthesize 
the current empirical literature on AR in the context of 
retail in order to investigate how and where AR has been 
employed in retail, what is known about the effects and 
criteria for adoption and what potential directions for fu-
ture research need to be further scrutinized. 








The methodology of this paper is guided by recom-
mendations for conducting systematic literature reviews 
by Kitchenham [28] and Brereton et al. [10]. In corre-
spondence with these recommendations, we elucidate in 
this section the search strategy, study selection proce-
dure and means of data extraction from the analyzed 
corpus of academic literature. 
 
2.1 Search strategy 
 
Brereton et al. [10] suggest that different biblio-
graphic sources should be targeted for conducting an ex-
haustive search of literature. We decided to conduct the 
search within Web of Science and the Association for In-
formation Systems Electronic Library (AISeL), as these 
databases index several additional bibliographic data-
bases, such as the ACM Digital Library and IEEE 
Xplore. These databases cover a great spectrum of inter-
disciplinary fields and are highly recognized for com-
prising relevant literature from the realm of information 
systems and human-computer-interaction. Therefore, 
they seem adequate for exploring literature related to the 
outcomes and adoption of augmented reality.  
We composed a search query which includes several 
different variations of the core search terms and we used 
asterisk (*), in order to cover varying terminology in the 
literature (e.g. “AR” for augmented reality and “busi-
ness”, “commerce” in addition to retail). After an initial 
search, we added “virtual try-on” to the search query, as 
we found that several studies used this terminology in 
AR-based research. The final search query looks as fol-
lows: 
 
(“augmented reality” OR AR OR “virtual try-on”) 
AND (retail* OR commerce OR business) 
 
The search was performed in May 2020. In the Web 
of Science database, we executed the search query 
within the title, abstract as well as the keywords, and 
similarly, we performed the search in AISeL within the 
title, abstract and subject. We tested the appropriateness 
of the final search query by manually identifying several 
relevant publications and by then confirming that these 
publications were existent in the search result set. All 
manually identified relevant articles were found in the 
result set. Accordingly, we deemed the search query 
suitable and hence, no further refinements were made.  
 
2.2. Study selection 
 
The main inclusion criterion was that AR is analyzed 
in the context of retail (studies in other settings such as 
education, training etc. are excluded). In addition, it was 
important for inclusion that the studies are of empirical 
inferential nature (e.g. experiments, structural equation 
modelling etc.), as we are specifically looking at out-
comes and the effectiveness of AR as well as factors that 
influence its adoption. Therefore, studies using other 
methodological approaches (e.g. case studies, design 
studies, empirical studies reporting only on descriptive 
results etc.) are excluded. The search result set con-
tained a number of studies that analyzed virtual reality 
(VR). These studies were excluded, as we categorically 
focus on AR in this paper. The search considers litera-
ture between the years 2010 and May 2020. The cut-off 
year of 2010 was chosen because AR took a substantial 
leap in terms of its technological maturity and diffusion 
in the past decade and it can therefore be expected that 
the experience of using AR in more recent years is con-
siderably different from the experience of using the 
technology more than ten years ago. As a final criterion 
for inclusion, we only considered peer reviewed articles 
(e.g. conference proceedings, journals and book chap-
ters).  
The study selection procedure is shown in Figure 1. 
In sum, the search query returned 581 publications from 
which we retrieved 568 (three publications that were not 
written in English and one duplicate were removed; the 
full texts of 9 articles were unavailable). In a successive 
step, we screened the titles, abstracts and conclusions of 
the remaining studies and excluded the ones that did not 
fit into our research scope. This trimmed our set of pri-
mary studies down to 59. Next, we analyzed the full 
texts of this remaining set and excluded another 35 stud-
ies (based on our inclusion / exclusion criteria stated 
above). In a final step, we analyzed the references from 
the included papers as well as papers which referenced 
our identified pool of studies. Through this forward and 
backward search, we were able to identify five addi-
tional studies, resulting in a final pool of 29 papers that 
are considered in this review (see Table 1). 
 
Table 1: Final pool of reviewed literature 
Reviewed literature 
[1], [4], [5], [9], [12], [15], [18], [19], [21], [22], [23], 
[24], [25], [27], [31], [34], [35], [36], [38], [39], [40], 
[41], [42], [44], [45], [48], [49], [52], [53] 
 
2.3. Data extraction 
 
Following the recommendation by Kitchenham [28] 
and Brereton et al. [10], we prepared a data extraction 
form. This form allowed us to gather and arrange all rel-
evant information in an organized manner. It consists of 
a number of publication details (e.g. authors, title, year 
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of publication, publication outlet etc.) and the relevant 
properties for this literature review (e.g. outcomes and 
effects of AR / possible criteria for adoption, theoretical 
concepts, information about the virtual products, how 
AR was employed and research design etc.). We ran-
domly selected three different publications from our 
pool of primary studies and tested how well the form 
serves its purpose by extracting the relevant infor-
mation. After some minor adjustments have been made 
to the form during its initial test, it was deemed suitable 
for the purpose of providing a well-structured way for 








Inclusion / exclusion criteria applied to title, 
abstract, conclusion (-509)
= Remaining studies (59)
Inclusion / exclusion criteria applied to full-
text (-35), forward / backward search (+5)
= Final set of primary studies (29)
Non-English (- 3), duplicates
(- 1), full-text unavailable (-9)
= Retrieved (568)
 
          Figure 1: Study selection procedure 
 
3. Results  
 
3.1 Where and how has AR been employed in 
retail? 
 
In the reviewed body of literature (N = 29), AR is 
predominantly analyzed for the purpose of online retail 
(in 69 % of the studies) (see Table 2). The purpose of 
online AR solutions is to provide users with unique 
product experiences and information without having to 
visit physical stores. The main advantage of online so-
lutions consists in trying out products in any chosen sur-
rounding and supporting users with purchase decisions 
[1, 9, 15, 31, 38]. In comparison to the significant num-
ber of studies that employed AR in online retail scenar-
ios, only 17 % of the analyzed studies chose to investi-
gate in-store solutions of AR. Besides providing addi-
tional product information, in-store solutions may be 
used to attract customers to a brand and spark curiosity, 
thereby making the shopping experience within physical 
stores more engaging [27]. With regard to the applied 
research methodology, 76 % of the reviewed articles 
conducted field studies or laboratory experiments, while 
the remaining 24 % conducted survey research. When it 
comes to the devices, the reviewed studies largely relied 
on testing the effects of AR via the use of hand-based 
mobile devices, such as smartphones or tablets (59 %). 
The ability of AR to place virtual objects in a room and 
move them around seems to make the combination of 
using mobile devices in online retailing scenarios the 
preferable choice for the technology. On the other hand, 
a considerable number of the reviewed studies also re-
lied on testing AR via desktop-PCs with web cameras in 
laboratory experiments (in 28 % of studies). The partic-
ipants were usually asked to view themselves in a situa-
tion using an AR application, which was then operated 
by the participants via the computer [1, 5]. Some of 
these solutions also involve virtual mirrors where par-
ticipants can see themselves and virtually try-on (e.g. 
fashion) products [e.g. 4, 22, 38]. Interestingly, only one 
study used specific head-based AR hardware (i.e. Ho-
loLens) to assess the effects of AR in retail [i.e. 19]. 
However, since today’s mobile devices have more ad-
vantages in terms of economic values, convenience, and 
low cost for developing AR features compared to spe-
cial AR hardware that has hardly penetrated into regular 
households, it seems plausible that majority of studies 
analyze the effects of AR with more pervasive devices, 
such as mobile phones. 
Regarding the types of products, it became apparent 
that wearable products, such as clothing, accessories, 
eyewear and cosmetic products are at the center of at-
tention in the reviewed literature. The idea is that users 
are able to try on the virtual products and make an initial 
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judgement of what the fashion or cosmetic products 
would look like on themselves, without actually having 
to try them on or even having access to the physical 
products. This phenomenon is referred to as virtual try-
on and such AR solutions are commonly referred to as 
virtual or magic mirrors [4, 27, 38, 40]. The second most 
encountered product categories used in the screened lit-
erature to study AR in retail are furniture and decora-
tions. The notion with furniture and decorations is sim-
ilar to that of clothes and makeup, namely that custom-
ers can get an idea of what the product will look like 
before buying it. In this case, customers can move 
around the furniture or decorations within the room it is 
intended for, and judge how the features of the piece 
(e.g. the color, size etc.) will fit into the room. More 
unique encounters have been food products, books and 
products of higher complexity, such as cars and technol-
ogy (i.e. printers and laptops). It seems especially strik-
ing that high-complexity products played almost no role 
in the reviewed literature compared to products of lower 
complexity, such as clothing, accessories and furniture. 
High-complexity products usually have a lot of key fea-
tures and require more information processing and eval-
uation. The study of Tarafdar et al. [48] indicates that 
the effectiveness of AR may vary depending of the type 
of product that is being virtually presented, however, 
such results need to be scrutinized further and thus it 
seems important that future research also explores more 
frequently to what extent AR solutions can support pur-
chase decisions of high-complexity products. 
 
Table 2: Overview of AR retail 
Environment # Presented Products # 
Online web-based 20 Clothing, fashion, accessories, eyewear  13 
In-Store 5 Furniture, decorations 9 
Various / non-specific 4 Makeup, cosmetics 6 
Devices # Technology-related devices 2 
Hand-based mobile device (e.g. phone, tablet) 17 Food 2 
Desktop PC (with web camera) 8 Non-specific 2 
Magic / virtual mirror* 5 Books 1 
Non-specific 3 Cars 1 
Head-based AR hardware (HoloLens) 1   
*Virtual mirrors were usually realized via PCs with web camera or via tablets 
 
3.2 What are the effects of using AR? 
 
All of the reviewed articles reported generally posi-
tive oriented results and support the effectiveness of AR 
in retail (minority of studies reported on mixed results 
and none of the studies exclusively reported negative 
outcomes). The studies often analyzed how AR per-
forms compared to non-AR configurations to give rise 
to psychological (see Table 3) or behavioral outcomes 
(see Table 4) [e.g. 5, 9, 23, 25, 35, 44, 48, 52], as well 
as how specific AR characteristics (see Table 5) influ-
ence psychological and behavioral outcomes [e.g. 15, 
18, 19, 22, 34, 38]. As presented in Table 4, our litera-
ture review reveals that most studies were concerned 
with investigating the effects of AR on behavioral inten-
tions to purchase products [1, 4, 9, 25, 27, 36, 38, 39, 
44, 52, 53], intentions to use or reuse an AR app [25, 42, 
45] as well as intentions to recommend the AR app to 
others [18, 21, 22, 25, 27, 39]. Naturally, these outcomes 
are preceded by psychological experiences and when we 
turn our attention to these psychological facets of using 
AR, it becomes apparent that both cognitive and affec-
tive outcomes played a major role in the reviewed body 
of literature (refer to Table 3). From a cognitive view-
point, we found that the most established variables have 
been perceived usefulness and perceived ease of use, 
which together with attitude represent the core of well-
established adoption theories, most prominently the 
technology acceptance model (TAM) [13]. The ana-
lyzed literature chiefly confirms the explanatory power 
and the tenacity of the TAM to determine the adoption 
of AR in retail [24, 34, 38, 39, 42, 45]. However, it is 
also evident that the adoption of AR technology relies 
on further considerations and cannot fully be explained 
by the components of the TAM. Especially cognitive 
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theories such as cognitive load theory, cognitive theory 
of multimedia learning, mental elaboration and cogni-
tive fluency theory have been employed in the reviewed 
studies to help explain the adoption and effects of AR 
[15, 21, 22, 39, 48]. Interestingly, the reviewed literature 
reveals a certain level of ambivalence in regard to the 
ease of use and cognitive exertion of AR. On the one 
hand, Lu and Smith [31] found that a conventional non-
AR solution was perceived as easier to use in contrast to 
an AR solution while Tarafdar et al. [48] found that AR 
interfaces burden users with heightened cognitive load 
as compared to traditional product presentations. One 
possible explanation for the high cognitive load is that 
users in augmented reality usually have to process the 
information more both in the physical and virtual world. 
On the other hand and in contradiction to this, several 
studies found that AR has the ability to reduce users’ 
cognitive load and enhance users’ cognitive fluency via 
vivid and interactive product presentations that support 
the mental effort of imagining a product, which in turn 
can result in positive attitudes [15, 39], increased deci-
sion comfort [18, 19], willingness to pay [19] and pur-
chase intentions [15]. These findings suggest that AR 
research needs to continue to employ cognitive theories 
and investigate in more detail how and under what cir-
cumstances AR technology may support or impair the 
cognitive effort of consumers.  
From the affective perspective, especially the he-
donic value (i.e. enjoyment) has been the most prevail-
ing in the reviewed body of literature (encountered in 52 
% of the studies). It was found that the presence of and 
interaction with AR can enhance the hedonic experience 
(e.g. fun, entertainment, playfulness and enjoyment) in 
stores or retailing apps [5, 12, 22, 27, 34, 38, 41, 44, 52, 
53]. The reviewed literature provides significant support 
that the hedonic experiences afforded by AR can en-
hance store attractiveness [5], positive attitudes [38, 44], 
satisfaction, brand engagement [34], willingness to 
share personal information [44], purchase intentions 
[27, 41, 52, 53] as well as intentions to return to the AR 
app and word of mouth intentions [27]. These results 
highlight that aside from the cognitive determinants, af-
fective outcomes can be a major driving force for the 
adoption of AR, of which above all the hedonic experi-
ence is of significance. 
Moreover, AR-based retail can also influence differ-
ent social aspects and other psychological states (mainly 
personality related). See Table 3 below for more details.  
In addition to investigating the effects of using AR 
in general, the reviewed body of literature examined, 
commonly as independent variables, how different spe-
cific technological characteristics of AR affect individ-
uals during retail (see Table 5). In the extant literature, 
AR has been widely considered to have three key char-
acteristics, namely interactivity, vividness and novelty 
[2]. The most frequently analyzed affordances in the re-
viewed literature were related to the interactivity of AR 
technology (e.g. simulated physical control, sensory 
control, high vs. low degrees of transformation capabil-
ities etc.). Interactivity is understood as the degree to 
which users can modify objects in a mediated surround-
ing in real time [46], and it seems not surprising that it 
is one of the key affordances analyzed in AR research 
considering that one of the main benefits for users of the 
technology consists in the ability to interact with virtual 
objects. According to the reviewed literature, af-
fordances related to interactivity can enhance, among 
other factors, users’ perceived ease of use [38], value 
perceptions [22], cognitive fluency, attitudes towards 
products [15] and brand engagement [23, 34].  
The second most encountered AR characteristics in 
the screened literature have to do with the representation 
of the augmented environment (e.g. the vividness, envi-
ronmental embedding, or AR imagery configuration). 
Vividness refers to the representational richness of a 
medium and together with interactivity, it is considered 
to affect the human experience of immersion [46]. Sev-
eral of the reviewed studies provide empirical support 
for this notion [22, 48, 52]. Other possible outcomes of 
vividness encountered in our review entail higher per-
ceptions of enjoyment, ease of use and usefulness [e.g. 
34, 52]. One issue to consider is that the effects of AR 
may vary depending on the degrees of interactivity and 
vividness that is being achieved by the technology. For 
example, Heller et al. [18] offer that AR configurations 
may vary from low imagery configurations (e.g. static 
pictures of products) to high imagery configurations 
(e.g. interactive 3D products). These different configu-
rations can affect users’ mental processing in so far that 
high imagery configurations of AR enable users to of-
fload mental imagery better than lower degrees of im-
agery configurations, which ultimately exploits the ad-
vantages of AR more saliently [18].  
In addition to interactivity and vividness, the novelty 
of AR is considered to be a significant aspect of AR 
[52]. Novelty can be described as the newness or 
uniqueness of a stimuli [33] and the screened literature 
reveals that similarly to interactivity and vividness, nov-
elty may give rise to higher perceptions of enjoyment, 
usefulness [34] as well as brand engagement [52]. How-
ever, it was also found to be an ineffective attribute [e.g. 
49] and that with increased experience with the medium, 
novelty effects are likely to wear off [52]. It is also worth 
mentioning that compared to interactivity and vividness, 
novelty of AR has been encountered only sparingly in 
the reviewed body of literature and it is likely that this 
has to do with the fact that in recent years, AR has be-
come more and more ubiquitous and hence, the innova-
tiveness of the technology has become less of a focal 
point in AR research. Due to the increasing maturity of 
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the technology, the same may be true for performance 
related aspects of AR, such as the responsiveness, which 
has been considered in only three of the analyzed studies 
[25, 38, 39]. Whereas aspects of novelty and perfor-
mance seem to fade into the background in AR research, 
it appears that certain utilitarian characteristics of the 
technology are gaining momentum, such as the quality 
and extent of informativeness. While AR naturally pro-
vides relevant cues about products via possibilities of 
trying out and interacting with them virtually, some se-
lected studies also indicate that informativeness can fur-
ther be increased via affordances that allow for point-of-
view sharing between customers [21] or via customer 
recommendations within AR environments [1]. The in-
creased informativeness and information quality may 
positively affect perceived usefulness as well as product 
fit uncertainties and eventually support decision making 
[1, 38]. Especially in the context of retail, it seems im-
portant that the expectations of customers to be in-
formed about a product are met with high quality infor-
mation [40], and it therefore seems important that future 
research continues to address this issue. Specifically, it 
seems crucial to gain a better understanding about how 
enhancing AR product presentations with additional in-
formation (e.g. star ratings etc.) can benefit the informa-
tiveness of users while at the same time considering po-
tential drawbacks, such as cognitive overexertion of 
customers. 
 
Table 3: Psychological outcomes 
Cognitive / overall usage perceptions # Affective # 
Perceived usefulness / pragmatic / utilitarian 12 Enjoyment / playfulness / hedonic value 15 
Perceived ease of use / usability 8 Attitude / overall evaluation 12 
Cognitive load, cognitive processing fluency, cogni-
tive innovativeness, mental elaboration, mental in-
tangibility 
7 Satisfaction 5 
Perceived aesthetics / store attractiveness 4 Immersion / Presence 4 
Product fit uncertainty / product risk perceptions 4 Decision comfort 3 
Perceived privacy risk / intrusiveness 2 Discomfort / aversive effects 2 
Perceived informativeness 2 Flow 1 
Perceived ownership / sense of ownership control 2 Brand love 1 
Perceived controllability / (User’s control) 2 Desire for product 1 
Perceived augmentation 2 Other psychological states / personality  
related 
# 
Perceived product usage barriers 1 Style of processing / processing type 2 
Trade-off between price and value 1 Confidence level 1 
Social # Curiosity 1 
Perceived socialization 1 Self-referencing 1 
Subjective norms 1 IT identity 1 
Social empowerment 1 Familiarity with AR 1 







Table 4: Behavioral outcomes 
Engagement # Miscellaneous # 
Purchase intention, willingness to pay buy / pay 17 Intention to recommend / WOM intention 6 
Intention to use / reuse AR app / revisit AR store 8 User's control of access to personal information / 
willingness to share personal data / awareness of 
privacy practices 
4 
Brand engagement / brand usage intention 2 Convenience of the transaction 2 
  User preference 1 
 
Table 5: AR technology characteristics 
AR attributes # Quality / performance # 
Interactivity, simulated physical control, rehearsa-
bility, sensory feedback and control / self-empow-
erment, transformation 
9 Vividness, environmental embedding, AR im-
agery generation / configuration, mapping qual-
ity 
6 
Novelty / Innovativeness 3 Response time / responsiveness 3 
Anthropomorphism 1 Service excellence 1 
Informativeness #   
Information provided, information quality 3   
Recommendations, communicate acts, point-of-
view sharing 
3   
Product contextuality / complexity 2   
4. Discussion  
 
This review provides an overview and synthesis of 
empirical literature on AR in retail. Based on careful re-
view of 29 studies, we report on how and where AR is 
employed in retail, what technological characteristics of 
AR are commonly analyzed as well as what potential 
psychological and behavioral outcomes AR is capable 
of evoking. 
The findings of this review indicate that AR is an 
effective technology for both in-store and remote shop-
ping experiences in the sense that it can support mental 
intangibility of consumers via vivid product presenta-
tions and interaction possibilities that can give rise to a 
number of different cognitive and affective as well as 
behavioral outcomes. In particular, the literature reveals 
that AR can evoke utilitarian and hedonic experiences, 
which are both significant driving forces for the adop-
tion of AR in retail. 
The utilitarian evaluation stems from the technolog-
ical abilities of AR such as the vivid depictions of prod-
ucts as well as the interactivity, by which users can ma-
nipulate the virtual products and thereby experience, for 
example, enhanced cognitive support [15, 18], immer-
sion and informativeness [34, 42, 52]. Essentially, AR 
can reduce uncertainties and product risk perceptions [5, 
48], thereby assisting consumers with their purchase de-
cisions. The reviewed literature was mostly concerned 
with mobile solutions for online retail, whereas in-store 
solutions played an inferior role. However, AR has been 
found to be effective in both scenarios. Nevertheless, the 
usefulness of AR is arguably exploited more effectively 
in online retail where users have no access to the physi-
cal products but find that via AR, they can still gain 
unique insights that can increase decision comfort. The 
hedonic experience was found to be similarly important. 
The use of AR is largely perceived as entertaining and 
enjoyable, which can affect perceived store attractive-
ness [5], brand engagement [34, 44], intentions to visit 
the online store [5] and intentions to recommend it to 
others [22, 27]. 
 
4. 1 Practical implications and future research 
 
With regard to some of the encountered gaps and 
challenges within the reviewed body of literature, we 
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identified some recommendations for business practi-
tioners, AR designers and possible matters for future re-
search. To begin with, there have been results that indi-
cate that AR can negatively affect cognitive effort of 
consumers while there have also been indications that 
AR can in fact help reduce cognitive load. Evidently, 
AR research needs to continue to delve into cognitive 
theories and investigate how and under what conditions 
AR technology may support or agitate different dimen-
sions of cognitive effort of consumers (e.g. NASA-
TLX-six dimensions of workload). Arguably, this may 
depend on the interface design and number of functions 
of the AR solution on the one hand, and on the type of 
product that is virtually presented on the other. With re-
gards to the interface design, we can expect that AR so-
lutions will continue to become more complex in terms 
of their features and additional visual information. One 
intriguing direction for retailers and designers should be 
to enhance AR product presentations with customer re-
views. Considering that a major utilitarian benefit of 
online retailing portals is the availability of customer re-
views, it is surprising that these are rarely available 
while products are being viewed as 3D representations 
in AR applications. Instead, users are usually forced to 
“leave” the AR-view to explore customer reviews, re-
sulting in inconvenient controls due to permanent 
switching between product representations and cus-
tomer reviews, which greatly inhibits the usability of 
AR applications. Therefore, practitioners should ex-
plore possibilities to embed product reviews (e.g. star 
ratings) within the AR product presentation while re-
search needs to explore how these additional infor-
mation may enhance the utilitarian value of AR in retail 
but also if the cognitive load of these additional infor-
mation is still tolerable for the consumers.  
As mentioned above, the type of product may also 
play a role for the invested cognitive effort, especially 
in terms of the complexity. From our review, the study 
by Tarafdar et al. [48] stands out in this matter, as it is 
the only one to compare how low and high-complexity 
products fare in AR applications. Their results indicate 
that product risk perceptions can be more significantly 
lowered, and satisfaction more significantly increased 
for high-complexity products, while against their expec-
tations, there was no significant difference in terms of 
cognitive load between low and high-complexity prod-
ucts. However, it is clear that such results need further 
scrutiny. Holistically speaking, this review illustrates 
that empirical AR research on high-complexity products 
(e.g. technology products) is meager compared to prod-
ucts of lower complexity, such as fashion and furniture. 
One explanation could be that high-complexity products 
demand more of AR solutions in order to sufficiently 
provide information to the consumer and ultimately sup-
port purchase decision. However, with the increasing 
technological maturity of AR, current and future solu-
tions should be well-equipped to provide more elaborate 
augmentations and novel ways to virtually interact with 
high-complexity products. Therefore, it seems an im-
portant future waypoint to explore more frequently to 
what extent AR solutions can support purchase decision 
of high-complexity products, while the tradeoff between 
the usefulness of AR for such products and possible 
drawbacks concerning cognitive overexertion should 
not be neglected. A further potential direction could be 
to explore more frequently how the experience level of 
users with AR affects their cognitive effort while engag-
ing with the technology (e.g. via longitudinal studies). 
Last but not least, we found that affective responses, 
especially regarding the hedonic experiences from using 
the technology is similarly important as the cognitive 
and utilitarian aspects in retail. AR is largely perceived 
as entertaining and enjoyable, which accounts for a great 
proportion of the use and reuse of the technology as well 
as intentions to recommend it to others. Hedonic percep-
tions may especially stem from the novelty and innova-
tiveness of AR, however, one encountered issue pertain-
ing to this is that novelty effects wear off with increased 
experience with AR. AR has matured in the past decade 
and has become increasingly pervasive. Mobile devices 
are increasingly rolled-out with AR capabilities, and AR 
features can now largely be found in everyday activities 
such as educational contexts [e.g. 7, 50], in the work-
place [e.g. 6, 32] and in numerous leisure applications, 
perhaps most prominently in games [e.g. 17, 29, 30, 37, 
43]. Due to the now seemingly extensive familiarity 
with the technology, perhaps we have reached a stage in 
which we need to reconsider what novelty stands for in 
AR and on the basis of what technological virtues or al-
ternative proficiencies we operationalize novelty in fu-
ture AR-based research. With regard to our review, the 
study by Yim et al. [52] yields a considerable foothold 
for this argument, indicating that previous experience 
with AR results in diminished novelty perceptions. In 
order to rejuvenate the innovativeness of AR in retail 
and to ensure that consumers keep experiencing hedonic 
perceptions, AR applications and future research are en-
couraged to veer towards various contemporary direc-
tions. In the extant literature, it can be noticed that AR 
has mainly provided access to additional visual infor-
mation (the product). The multi-sensory experience can 
also be enhanced by providing augmenting graphics, 
text, videos, sounds, or other virtual elements, which re-
quire more future research. In addition, some further 
promising directions could involve but are not limited to 
exploring the use of gamification, immersive technolo-
gies, artificial intelligence and spatially aware ap-







This review is limited to literature of empirical na-
ture and studies that investigated AR in the specific con-
text of retail. Therefore, literature that examines AR in 
other contexts as well as concepts adjacent to AR (e.g. 
virtual reality) and studies with methodological differ-
ent approaches (e.g. case studies) are not considered in 
this review. Moreover, even though we included differ-
ent possible variations of the search terms, there may be 
studies that discuss AR under yet other terms, and which 
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